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Abstract. In order to exist, fish need an appropriate environment, which satisfy its biological 
necessities. The physical - chemical water conditions play an important role in aquatic organisms' 
evolution. In Fundulea - Frunzareni fish farm there were harvested water and blood samples. From 
water samples there were established the physical - chemical parameters as: pH, dissolved oxygen, 
ammonia, nitrates, nitrites, phosphates, residual chlorine, total ferrum, sulphates and detergents and 
from serum samples: blood urea nitrogen, creatinine, phosphorum, calcium, albumins, alanine 
transaminase, cholesterol, tryglicerids, glucose, lactate dehydrogenase. 
The samples, both water and blood serum, were processed in the Animal welfare discipline laboratory 
- Faculty of Veterinary Medicine Bucharest, using Nova 60 device for water samples and Vettest 8008 
biochemistry analyzer for serum samples. Regarding water quality in Fundulea - Frunzareni fish farm 
it was found that water pH, dissolved oxygen, ammonia, nitrites, total ferrum and copper recorded 
values within the admitted limits for carp rearing. 
Phosphates exceeded the admitted limits provided for carp rearing by 1.5 times in the samples 
harvested from 3 m depth at the water supplying sector of the pond and by 4 times in rejection sector. 
Residual chlorine exceeded admitted limits by 6-13 times, depending on the sampling point and depth. 
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INTRODUCTION 
 
Water has a major importance for fish's life by all its features: physical - chemical, 
organoleptical, biological, bacteriological and radioactive. It influences species ecological 
zonation, fish lifetime, production level, fish and fish products salubrity and last but not the 
least food safety. 
Fish welfare assessment could not be considered without an evaluation of its 
environment, respectively water from different fish ponds. 
Water chemistry has both direct and indirect influence upon fish by its impact upon 
bioagressor evolution and by causing discomfort, which may lead to stress. 
Another objective fish welfare indicator is the serum biochemical profile analysis, a 
very useful tool, considering the theoretical and practical issues bindings between 
biochemistry and its connected sciences, namely the depth of the biochemistry 
interdisciplinarity character. 
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MATERIALS AND METHODS 
 
In Fundulea - Frunzareni fish farm it has been followed water quality as fish 
environment and there were established the fish blood serum biochemical parameters. 
Water quality was assessed on samples harvested from three sampling places: water 
supply sector of the fish pond, the center of the pond and the water rejection sector and from 
three sampling points: surface, 2 m and 3 m depth. From water samples there were determined 
the following physical - chemical parameters: pH, dissolved oxygen (O2), ammonia (NH4+), 
phosphates (PO43-), nitrites (NO2-), nitrates (NO3-), total ferrum, copper, residual chlorine, 
detergents and sulphates (SO42-). Water harvesting was done by using PSB - 4 automatic 
device and the laboratory analysis by Nova 60 fotometer. The determined values were 
compared to admitted limits for carp. 
Also there were angled fish from the ponds in which the water sampling was done, in 
order to collect blood by caudal vein puncture (CVP) and dorsal aorta puncture (DAO). After 
syneresis, from the fish blood serum there were assessed the following biochemical 
parameters: blood urea nitrogen (BUN), creatinine (CREA), phosphorum (PHOS), calcium 
(CA), albumins (ALB), alanin transaminase (ALT), cholesterol (CHOL), tryglicerids (TRIG), 
glucose (GLU) and lactate dehydrogenase (LDH). 
All the biochemical parameters were determined in Animal welfare Laboratory - 
Faculty of veterinary medicine Bucharest by using the IDEXX Vettest 8008 biochemical 
analyzer. 
The interpretation of the obtained results was done by following the references in the 
foreign literature (Heming T.A.; 1989; Jen-Lee Yang, Hon-Cheng Chen, 2003; Luskova, V. et 
al., 2002; Palmeiro BS. Et al, 2007; Thrall, M.A, 2004). For some parameters, for which 
references values are not available (even in foreign scientific workpapers, these issues being 
insufficiently approached), there were done comparisons with previous obtained values (in the 
project CNCSIS ID_285 concerning the fish welfare in fish farm, in transportation and during 
slaughter). 
 
RESULTS AND DISCUSSIONS 
 
In table no. 1 and 2 there are shown the values of water's physical - chemical 
parameters in Frunzareni - Fundulea farm. 
Table no. 1 
The values of water physical and chemical parameters – pH, oxygen, 
ammonia, phosphate, nitates, nitrites 
 
Assessed parameters 
Fish farm Sampling point pH O2 (mg/l) NH4
+(mg/l) PO43- 
(mg/l) 
NO3- 
(mg/l) 
NO2- 
(mg/l) 
surface 4,3 0 0,9 0,00 
2 m depth 10,25 0 1,0 0,00 
Water supplying 
sector 
3 m depth 
6,7 
8,15 undetected 1,5 0,00 
surface 5,6 0,2 0,8 0,00 
2 m depth 8,1 0,5 0,8 0,00 
The center of the 
pond 
3 m depth 
7,5 
5,4 undetected 4,2 0,00 
surface 7,8 0,4 05 1,00 
2 m depth 10,4 0,5 0,7 7,00 
Water rejection 
sector 
3 m depth 
7,3 
5,6 0,2 4,1 5,00 
0,013 
Admitted limits for carp rearing 5.5 - 
8 
min. 4 max. 1 0,6 - 1 max. 50 max. 0,2 
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Table no. 2 
The values of water physical and chemical parameters – total ferrum, copper, 
residual chlorine, detergents and sulphates 
 
Assessed parameters 
Fish farm Sampling point 
Total 
ferrum  
(mg/l) 
Cu (mg/l) Cl (mg/l) Detergent
s (mg/l) 
SO42-  
(mg/l) 
surface 27 
2 m depth 26 
Water supplying sector 
3 m depth 25 
surface 23 
2 m depth 24 
The center of the pond 
3 m depth 26 
surface 25 
2 m depth 26 
Water rejection sector 
3 m depth 
0,1 
0,05 0,17 0,02 
26 
Admitted limits for carp rearing max. 2 0,3 0,01 – 0,03 N/A N/A 
 
Analyzing the data in the table, it can be noticed that: 
- water pH in all collected samples, no matter the sampling place and point, had values 
which ranged within the admitted limits provided for carp rearing; 
- generally, the dissolved oxygen (O2) had recorded values over the 4 mg/l limit 
corresponding for carp. 
In maintaining oxygen concentration within the admitted limit, a major role is played 
by water temperature. For each degree over the admitted limit, the dissolved oxygen gets 
down with approximately 0.2 mg/l due to the fact that at higher water temperatures fish are 
moving faster and more oxygen is consumed (Simion, V, E; 2007). 
The ammonium ion has not been found in water samples collected from water supply 
sector, no matter the harvesting depth. 
In samples collected from the center and water rejection sector, the values are ranged 
within the admitted limits for carp rearing up to 1 mg/l. 
Nitrates and nitrites have also recorded values within the limits provided for carp, 
respectively 50 mg/l for nitrates and 0.2 mg/l for nitrites. 
Ammonium ion can convert to ammonia, which is toxic for fish depending on water 
temperature and pH. When water pH and temperature values go higher, ammonia quantity 
goes higher too. 
Considering that water pH is maintained at a neutral value or slightly alkaline and the 
dissolved oxygen in optimal concentrations, there is no risk of increasing ammonium 
concentration and its transformation into ammonia, which is toxic for fish.  
The phosphates (PO43-) have recorded values over the admitted limits for carp in water 
samples harvested from the water supplying sector, center and rejection sector and from 3 m 
depth. At the water supplying sector, the values exceeded the limits by 1.5 times, in the center 
and at the rejection sector by approx. 4 times. 
Total ferrum and copper, elements assessed on a mixed sample, had values which 
ranged within the limits up to 2 mg/l provided for carp (Fe+) and up to 0.3 mg/l for copper. 
Residual chlorine exceeded the admitted limits for carp (0.01 - 0.03 mg/l) by 6 - 13 
times. 
The residual chlorine high concentration in water is explained by a recent disinfection 
with chloramines.  
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It is important to mention that active chlorine is very toxic for fish, in correlation with 
its concentration and water temperature. 
Active chlorine can affect fish leading to skin and gills lesions and also to nervous 
disorders (Tramaş, V.; 2001). 
In table no. 3 there are presented the values for the biochemical parameters, collected 
from several fish from Frunzareni - Fundulea pond. 
 
Table no. 3 
The assessed biochemical serum parameters values for carp 
 
Assessed blood parameters Blood 
sample Obtained values Reference values 
1 5,32 
2 3,36 
Blood urea nitrogen 
BUN (mg/dl) 
3 3,92 
1,9 – 3,6 
1 0,2 
2 0 Cretinine CREA (mg/dl) 3 0,2 
0,07 – 0,09 
1 16,07 
2 16,06 Phosphatemia PHOS (mg/dl)   3 16,00 
6,5 – 7,3 
1 9,52 
2 16,00 Calcium CA (mg/dl) 3 16,00 
8 – 9 
1 11,00 
2 12,00 Albumine ALB (g/dl) 3 11,00 
0.76 – 0.85 
1 10,00 
2 11,00 Alanine transaminase ALT (U/l)  3 10,00 
8,9 – 9,6 
1 63,07 
2 98,46 Cholesterol CHOL (mg/dl) 3 94,23 
127 – 184 
1 91,81 
2 144,5 Tryglicerids TRI (mg/dl) 3 158,18 
N/A 
1 25,27 
2 30,00 Glucose GLU (g/dl) 3 38,36 
30-47 
1 >2800 
2 2188 Amylase AMYL (U/l) 3 2247 
860 - 1200 
 
Analyzing the data in the table it can be noticed that: 
- blood urea has recorded values over the reference limits, by approx. 2 times, 
creatinine also by 2 times, phoshatemia by 2.3 times, blood calcium by 1.5 times, albumins by 
approx. 14 times and lactate dehydrogenase by 2.3 times. 
The biochemical parameters which had values lower than the reference ones were the 
cholesterol and the glucose. 
The causes responsible for these alterations could be: dehydration and intense 
muscular effort associated with fish caption method - by angling - and with the way of 
collecting blood samples (holding them on the tables, at high temperatures up to the moment 
of collection).  
Blood urea nitrogen high value could indicate a renal or gills (excretory) disorder.  
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By correlating water quality with the results for biochemical parameters it can be 
concluded that the fish welfare is poor, result which could be also influenced by the blood 
collection way.  
 
CONCLUSIONS 
 
1. Most physical-chemical water parameters from Frunzareni farm, respectively pH, 
O2, NH4+, NO3-, NO2-, Fe+, Cu, recorded values proper for ciprinides' rearing and farming. 
2. In water samples collected from 3 m depth, the phosphates exceeded the admitted 
limits by 1.5 times at the water supplying sector and by 4 times at the rejection sector. 
3. Residual chlorine from the mixed sample exceeded the admitted limits by 6 - 13 
times. 
4. The biochemical parameters - blood urea nitrogen, creatinine, phosphorum, lactate 
dehydrogenase, calcium recorded values over the reference ones by 2 times and albumins by 
14 times. 
5. The blood urea nitrogen overvalue indicates renal or gills (excretory) disorder. 
6. The high values of some water quality parameters correlated with the high values 
for the biochemical parameters lead to a poor welfare level.   
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